1.]	INTRODUCTION.	3
which. Is the general equation of all parabolas having the same
axis and vertex.
 2.	Such  relations  as  (iii) and (iii)' are called  Differential
Equations;  the equation (i),  which is free from all differential
coefficients, is called a solution of (iii).    As, in passing from (i)
to (iii), a single arhitrary constant was removed, so conversely,
in  passing from (iii) to (i), it is just to expect that a single
arbitrary constant will he introduced ; and since, in eliminating n
arbitrary constants, there arc needed the  equations giving the
first n differential coefficients in addition to the original equation,
so conversely, in passing from such a relation between differen-
tial coefficients up to the nth inclusive to an equation free from
them and equivalent to this relation, it is to be expected that n
arbitrary constants will be introduced.
 3.	It is riot difficult to see how these arbitrary quantities must
enter into the solution of the equation.   For the sake of simplicity
let us consider an equation such as
in which M and N are functions of x and ;//. Let //; and y represent
the Cartesian coordinates of a point P in a plane referred to two
rectangular axes ; then the equation (i) is the. equation of a curve,
and ' '' ( is  the   trigonometrical  tangent of the angle, which the
tangent to the curve at the point P makes with the axis of #,
ho that the above differential equation gives the direction of a line
at every point in the piano. Lot any point A be taken on the
axis of y, and let uh proceed from A for a very short distance
in the direction given by the value of   . f which i.t has at A ; wo
((»/}
shall thuH come to another point JL Let us proceed now from Ji
through a very short distance in the direction given by the value of
l> which it haH at It ;   we shall thus come to ojnothor point 0.
If this process bo carried out for a number of directions in sue-
•eeBHion, a figure will be traced in the plane ; and, when each of
the distances through which we suppose the tracing point to
move becomes indefinitely small, the figure will become a curve

